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(57) Abstract 



There are disclosed compounds of general formula (I), wherein A is O, S, NR6 -CR7«CR8-; Z is O, S, NR^, 
.CR7=CR8-; X is H. NR^RIO, OR", CN. F, CI. I. Br, perfluoroalkyl, alkyl, alkyl-OH, alkojqralkyl, -(CH2)„C02Rii, 
-(CH2X1CONR5RIO; witii the proviso that when Z=-CR7=CR8. then Y is NR", NRI3CRI2R14 CRi2Ri4NRi3; with the 
proviso that when Z«0, S, NR6 then Yis NRI3CR12R14; Ri is 5-tetrazolyl, COjRU, SO3H, NHSO2CH3, NHSO2CF3; 
R2,R3, R4 R7 R8 ig H, alkyl, alkoxyalkyl, alkyl-OH, perfluoroalkyl, aralkyl, CN, NOj, S02K^h -(CH2)„C02R", 
<CH2)nCONR9RlO, OR", F, CI, Br, I, NR^RiO; with the proviso that when A«-CR7= CR8. then R5 is alkyl, alkoxyalkyl, 
alkyl-OH, perfluoroalkyl, aralkyl, H, -CN, NOj, SOjRi^, -(CH2)nC02R", -(CH2)nCONR5RiO, -OH, OR", F, CI, Br, I, 
NR9RI0; with the proviso that when A = O, S, NR^ then R5 is alkyl, alkoxyaUqrl, alkyl-OH, perfluoroalkyl, arallQrl, H, -CN, 
NO2, S02R^^ -(CH2)nC02R^ K -(CH2)nCONR9RlO; R6 is H, alkyl, aralkyl; R9, RW is H, alkyl, alkoxyalkyl, alkyl-OH, perf- 
luoroalkyl, aralkyl; R" is H, alkyl, aralkyl, alkoxyalkyl; R^2, Ri4 is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, perfluoroalkyl, 
aralkyl, CN, NO2, S02R>3, -(CH2)nC02R", -(CH2)nCONR9RiO; Ri3 is H, OR", alkyl, perfluoroalkyl, aralkyl, 
-(CH2)nC02R", -(CH2)„CONR9RIO; n is 0, 1. 2 or 3; wherein alkyl is defined as 1-8 carbons, branched or straight chain; 
perfluoroalkyl is defined as 1-6 carbons; aralkyl is defined as 7-12 carbons or 7-12 carbons substituted with fluorine, bro- 
mine or chlorine and the pharmaceutically acceptable salts, solvates and hydrates thereof, which by virtue of their ability to 
antagonize angiotensin U are useful for the treatment of hypertension and congestive heart failure. The compounds are also 
useful for reducing lipid levels in the blood plasma and are thus useful for treating hyperlipidemia and hypercholesterolem- 
ia. Also disclosed are processes for the production of said compounds and pharmaceutical compositions containing said 
compounds. 
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SIJBSTTTTIT FD HETEROCYCLES AS ANGTOTENSTN n 
ANTACONTSTS 

BACKfiROTIND OF TNVENTTON. 

5 

The compounds described in this invention as well as their non-toxic salts and 
pharmaceutical compositions containing them are useful for the treatment of 
hypertension and congestive heait failure. These compounds are also useful as lipid 
10 lowering agents. 

The renin-angiotensin system plays a well-defined role in cardiovascular 
homeostasis [Ocain, T,D, et aL (1991) Drugs of the Future 16, 37-51]. 
Angiotensinogen is converted to angiotensin I by the enzyme renin. Angiotensin I is 

IS then acted upon by angiotensin converting enzyme (ACE) to form Angiotensin U (A 
n). A n possesses many crucial properties including vasoconstriction^ aldosterone 
release, and watCT retention and is implicated as the cause of high blood pressure in a 
number of species including man. These hypertensive responses are the result of A II 
acting at specific receptor sites. Compounds which are able to compete with A n for 

20 these receptor sites but do not elicit agonistic receptor responses can be expected to 
counteract (antagonize) the hypertensive effects of A IL 

25 E. E. Allen et al describe 4-oxo-quinazolines in EP 0411766 A 

D. A. Roberts et al describe quinoline ethers in EP 0412848 A. 

D. J. Carini et al in US. patent 4,880,804 describe N-substituted 
30 boizimidazoles. P. Chaknivar^etal disclose sinulariniidazolestructuies in £P 
0401030 A where the phenyl aromatic ring is replaced by a seven membexed 
heterocycle. 



35 



E. £. Alien et al disclose N-substituted oxopyrimidines in EP 0419048 A. 
Similar soructures are reported in EP 0424317 A by Herold et al. 
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Onr invenlioii differs ftom the above mentioned prior art in that we disclose 
non-peptidic amino substituted nitrogenous 6 membered heterocycles fused to 5 or 6 
membered aromatic rings. The non-peptidic A H antagonists disclosed in the above 
mentioned prior art are either oxo-quinazoiines. quinolineedieis, benamidazoles, fused 
heterocyclic imidazoles or oxo-pyrimidines. 



TiFSCR 



nv TNVKNTTQN 



10 This mvention describes the collation and utiHty of novdhettiocyctes of the 

general fonnula 1: 




15 



20 



25 



30 



wheran A is O. NR^. -CR7=CR8-; 

Z is O, S, NR6 -CR''=CR8-; 

X is H, NR9rK>, or", CN, F. O. I, Br, perfluoroalkyl^ 
alkyl 

aDcyl^H, alkoxyaIky^-(CH2)nC02R". 

-(CH2)aCONR5»RlO; 
vidth the proviso diat whea Z= -OI^^crS- then Y is NR^^, 

NRI3CR1?RM CR12rMNR13; 
widi the proviso that \s*ai Z= O, S, NR^ then Y is 

NR13CR12r14; 

Rl is 5-tetrazolyl. CO2R", SO3H. NHSO2CH3. NHSO2CF3; 
R2 r3, r4 r7, r8 is H, alkyl.alkoxyalkyl, alkyl-OH, 
perfluoroalkyl. aralkyl, CN, NO2. 

. -(CH2)nC02R". -(CH2)nC0NRW OR". F. a Br, I, 
NR9R10; 
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with the proviso that when A= -CR'^=CR8- then is all^l, 
alkoxyalkyl, allcyl-OH, peifluoroalkyl, axailkyl, H, 
-CN, NO2, SO2RI3. -(CH2)nC02R", - 
(CH2)nCONR9RlO. -OH. OR", F. Ci, Br. I, NR^RlO; 
5 with the proviso that when A=0,S,NR^ then R^ is all^l, 

alkoxy, alkoxyalkyl, all^l-OH, pofluoioalkyl, aralkyl, H, 

-CN, NO2. SO2RI3, -(CH2)nC02R". 

-(CH2)nCONR9RlO; 

R6isH,alkyl,aralkyl; 
10 r9 RlO is H, alkyl, alkoxyalkyl. alkyl-OH, perfluoroalkyl, 

araUcyl; 

R*^ is H, alkyl, aralkyl, alkoxyalkyl; 

Rl2, Rl4 is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH. 

peifluoroall^l, aralkyl, CN. NO2. S02R^^> 
15 (CH2)nC02R".-<CH2)nOONR9RlO; 

Rl3 is H. OR", alkyl. peifluoroalkyl. aralkyl, 

-(CH2)nC02R". -(CH2)nCONRS>RlO; 
n is 0, 1, 2 or 3; 

20 wherein all^l is defined as 1-8 cart>ons, branched or straightchain; peifluoroallQd is 
defined as 1-6 carbons; aralkyl isdefined as 7-12 carbons or 7-12 carbons substituted 
with fluorine, faroniine or chlorine, and N-oxides thereof and die pharmaceutically 
acceptable salts of the conqwunds of foimula (I) and die N-cnddes.. 

25 A prefored aspect of the present invention are die conqiounds represented by 

ifae general fomnila I i^erein: 

AisS,-CR7=CR8-; 
Zis S,-CR7=CR8-: 
30 XisH, CN, F, a. perfluoroalkyl. alkyl, 

alkyl-OH, alkoxyalkyl, -(CH2)nC02R", 
(CH2)nCONRJ^10; 
widi die proviso diat when Z= -CR"'=CR8- dien Y is -NR}\ 
-NRJ3cr12rM; 

35 wiUi the proviso that when 2>=S,dienY is NRJ3cr12r14. 

R1 is 5-tetta20lyl. CO2H. SO3H, NHSO2CF3; 
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r2 R3, R4 R7 r8= H, alkyl, aUcoxyalkyl, alkyl-Oa 
pofluoroalkyl, aralkyl, CN. NO2, SQzR^^ 
-{CH2)nCQ2R", -(CH2)nCONR9RlO. OR". F, O. Br. I. 
NR9r10; 

5 vnA the proviso that when A=-CR7=CR8- then R5 is alkyl, 

aOtoxyallgfl, alIqrl-OH,petflooroalfcyl. arallgrl, H, 
-CN,N02. S02R^. -(CH2)nC02R". 
-(CH2)nCONR9RlO. -OH. OR". F, CX Br. I. NR'R"; 
wifli dieproviso Aat when A= S then R^ is allqrl. alkoxy. 
10 alfcojqralkyl, alfcyl-OH, perfluoroallqrl, aralkyl, H, -CN, 

NO2, S02R^3, .(CH2)„C02R". -(CH2)nCONR5>RlO; 
r9 RiO is H, alkyl, petfluoroaUqrl, arallqrl; 
R" is H, allqrl, arallqrl, alkoxyallqrl; 
Rl2. RW is H. allgri, alko^qr, alkoxyaUqrl, alkyl-OH, 
15 petfloozoalkyl. araSg^l. CN, NQk 

Rl3 is H, aR}\ aUqrl, petfluoroallqrl, arall^I, 

-(CH2)nCQ2R". -(CH23nCONR9RK>; 
nisO. l,2or3; 

20 wherdn aikyi is d^ed as 1-8 carbons, branched or straight chain; perfluoroalkyl is 
cfcfined as 1-6 carbons; aralkyl is defined as 7-12 carbons or 7-12 carbons substituted 
with fluorine, bronune or chlorine and the phaimaceuticaUy acceptable salts thereof. 

A more preferred aspect of the presentinvention are the conqwnnds represented 
25 by tbegenoal formula I'nAereuE 

Ais-CR7=CR8-,S; 

Zis-CR7=CR«-,S 

X is H, a, perfluoroalkyl, alkyl; 
30 with the proviso that when Z= -CR7=CR8. then Y is -NRi3, 

-NR13cr12r14; 

with the proviso that when Z= S, Aen Y is NRl^CR^^R^* ; 

Rl is 5-tetiazolyl, CO2H SO3H. NHSO2CF3; 

R^, RJ. R4, r7,r8 is H, alkyl. alkoxyall^l. alkyl-OH. 
35 perflnoioalkyl. aralkyl, CN,N02iSQ2R*^ OR". F, a. 

Br,I,NR9RW; 
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with the proviso that when A= -CR'^=CR8. then is alkyl, 
alkoxyalkyU alkyl-OH,perfluoroalkyl, aralkyl. H, 
*CN, NO2, S02R^\ -OH, 0R}\ F, Q. Br, I, NR^RlO; 

widi the proviso that when A= S then is alkyl, 
5 alkoxyalkyl, alkyl-OH. pcrfluoroalkyU aralkyl, H. -CN, 

N02,S02R^^ 

R9 R W is H, alkyl, perfluoroalkyl, aralkyl; 

Rll is H. alkyl, aralkyl, alkoxyalkyl; 

Rl2, R^^ is H, alkyl, alkoxy, alkoxyalkyl, alkyl-OH, 
10 perfluoroalkyl, aralkyl; 

Rl3 is H, ORll, alkyl, perfluoroalkyl, aralkyl; 

n is 0, 1, 2 or 3; 

wherdn alkyl is defined as 1-8 carix)ns, branched or straight chain; perfluoroalkyl is 
15 defined as 1-6 carbons; aralkyl is d^ined as 7-12 carbons or 7-12 carbons substituted 
with fluorine, bromine or chlorine and die phaimaceudcally acceptable salts thereof. 

The following are specific exan^les of the invention. 



20 Series I 
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PROCESS OF TNVENTinN 

Process Disclosure 

5 The compouiids of the invention may be piepaied by a process -which comprises 
(a) condensing, eg in the prcsrace of a base, a compound of fomiula 

7} 




with a conq)ound of formula 

10 

R3 




wherein the above formulae R, R^ r3, r4^ r5^ x and Z are as defined above and 

15 ® is a leaving group, such as halogen (eg. chlorine), a methanesulphonyloxy 

group or a p-toluenesulphonyloxy group, and is NHRi3- or NHR13cr12r14. 
(where R^^, R^^ and R'^ arc as defined above) 

or 

20 

(ii) T> is -NHR« or -CR12r14nhr13 and is a leaving group (where Rl2, Rl3 
and R^^ arc as ddined above) 

or 

25 

(b) reacting a compound of formula 
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10 




where R* A, X, Y and Z are as defined above and 2? is chloro or bromo m± an 
aiyl spedes of fonnola 



^^~\-Q Q=B(OH)2orMgX^orZnX*(whereX*is 
^—\^ hdogen,iHi^rabtychlorineorbroniine) 



in tfaepresence or absence of a catalytic compound containing palladium or nidcd 
where Ri and R2 arc as defined above 



or 



15 



(c) converting an oxazoline of formula 




(whCTe R3, R'*, R5 a, X, Y and Z arc as defined above) into a compound of formula I 
in which R2 is hydrogen and Rl is 5-tetrazoIyl or -CO2R" (where R" is defined 
above) by methods known perse (for example, by the procedures described in US-A- 
20 4880804) 



or 
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(d) converting one compound of formula (I) into another compound of formula (I) 
by mediods known per se, for example: 

5 0) reacting a compound of formula (I) in which X is halo (eg. chloro) widi a 
nucleophile (eg, an amine, an alcohol such as methanol or water), for example under 
add or base catalysis to give a compound of fonnula I in which X is NR9 R^Opr OR^l 

or 

10 

(ii) hydiolysing an ester to give an add 
or 

15 (e) forming a salt of the compound of formula (I) with an inoiganic or organic base 
or 

(f) converting a compound of formula 0) or a salt thereof to an N-oxide by means 
20 ofaperoxidising agent, eg. hydrogen peroxide. 

The above process and the preparation of representative starting mateiisi for these 
processes are described below widi reference to various schemes. These schemes 
illustrate methods which are generally applicable to die preparadon of qdier compoimds 
25 of the invention. Starting materials not specifically exemplified are known in the art or 
may be prepared by analogous methods from known starting materials. 

The conspounds of general formula 1 can be prepared as described in scheme L 
bThc 4-chloroguinazoline 2 can be reacted with the aminomethylbiphenyl 2 in the 
30 presrace of a base such as sodiimi acetate or potassium carbonate in tetrahydrofuran or 
tetrahydrofuran/dioxane at rooih temperanire to reflux. The 2-haloquinazoline 1 
(X=a) can be converted to 1 by the addition of a nucleophile such as an amine, 
methanol or watra* under add or base catalysis. 



35 
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10 



15 




wherela R% r' aotf X are as denned above 

Alternately con^jounds £ can be pirated as shown in scheme 2. The 
teomophenylqninazolines S can be prepared by reacting the 4-chloroquina2oline with 
p-bromobenzylamine* foUowed by protection of the benzyBc ninogen wife a suitable 
protecting group as deswibed by T. W. Greene, Protective Groups in Organic 
Synthesis. John Wiley & Sons. 1981. Conversion of £.to its Grignard reagent. 
foHowed by the reaction of this with the oxazoline shown using the procedure of A. L 
Meyers, et al. /. Am. Chem. Soc. £21 7553. 1975, yields £. Conversion of ihe 
oxazoline to its corresponding add, ester and tetiazole can be carried out using the 
procedures described by Carini et aL U. S. patent 4.880^04. 



SniTRMF. 2 




ivhercln and X areas ^ued«twve and R is a protecting group 



The preparation of compounds i^hown in scheme 1 has been disclosed by 
20 Caiini ct aL C/l S. patent 4,880.804, EP 0324377. EP 0323841, EP 0253310. 

The 4-chloioquinazoline 2SL (where X=H) can be synthesized as shown in 
scheme 3. This pteparation was described by B. Lutz et al. U. S. patent 
3^66,990. 
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SCHEME 3 




111 



The 4-chlort)qmna2olines 2b and 2c (where X=a and CF3) can be prepared as 
described in scheme 4. Reaction of the substituted anthranilic acid 2 with urea in 
5 refluxing pyridine yields the quinazolinediones 2. Reaction of the analogous 
an Aiunilamide S with trifluoroacetamide yields the 2-trifluoromediylquinazolones 10a . 
Reaction of 2 or 10a with POGs in the presence of dimethylaniline (DMA) using the 
procedure reported by T, R Altfiius ^d H. J. Hess ( for 2 to 2fe whoe Rl=6-0Me 
and R^7-0Me); /. Med, Chem,. 1977, 2iL 146 , yields the 4-chloroquinazolines 2Jl 
10 or 2£J^espectively. Alternately this transformation can be carried out by the procedure 
described by N. A. Lange ct al (for 9 to 2b where R1=R25=H); /• Amer. Chem. Soc, 
1930, SI. 3696. 




15 



The preparation of 2-methyl-4-chloroquina2oline 2A has been described by E, 
S. Hand et al; Can, /. Chem. 1984, ^ 2570, This procedure can also be used to 
convert the 2-ethyl-4-quina2olone 10b reported by N. A. t)olgova et al; /zv. Akad. 
20 Nauk, Kaz. SSSR Ser. Khim.,1989. #2, 26, to xht 4-chloroquinazoline 2£. 
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a OH 




2d. R=Me IM. 
R=Et 



Hie tMenopyiimiduie coaqiounds H are picpaied as shown in scheme 5 nang 
die same leacdon conditions as diose described in scheme 1. 

5 

snmMES 




11 12 

vrbcre&i R \ andXsreasrddined above 

The preparation of the starting 4-chIorothienopyrirnidine 11 is described in 5cAeme 6, 
10 Reaction of 3-aimno-2-carboxaniidethiophene with urea led to the thieno- 
pyrimidinedione H. Similar reaction with trifluoroacetamide led to the 2- 
tiifluoromethylpyriniidone 1£. These materials were converted to lla.and HiLusing 
POQ3, catalysed with dimediylamline (DMA). 



SCHEME 6 



15 
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Substitution of pentafluoropropanamide for trifluoroacetanridein schemes 4 and 
6 leads to the formation of compounds Ifi and 17, Using these starting materials in 
schemes 1 and 5 provides coiq)ounds 18 and }% 





1£ 



IB 



whereloR \ R ^ are as dcnoed above 





whereiiiR \R^R^areasderiiied above 



10 Replacement of the aminomethylbiphenyl compounds 2 in schemes 1 and 5 

with compounds^ and 21 leads to the fonnation of the substituted quinazolines 2i 
and 2i and the substituted thienopyrimidines 24 and 25. 






2L 



wbereinR ^R^R^andX are as deTiaed above 



15 



wo 93/08170 



PCr/US92/0899I 



-16- 



The piqiaiatiott irftiiis amino eStsrJiLis described in scheme 7. 




5 

Tieaiment of the tnetboxyphenyloxazoline 2fi with 2-lithiotiuophene leads to the 
sabstitmed thiqphene 21- Mediylation using n-BuU and methyl iodide followed by 
addhydrolyas leads to Ae2-substinited benzoic add . Estwification and brominaiion 
leads to 22 which is treated under Gabriel conditions to generate the deared amine 2ffl. 
10 The amino esterjft is prepared as illustrated in scheme 8. The conunerdally avaflable 
2-biphenylcarboxyHc acid 21 is nitrated using concentrated nitric acid in acetic acid 
(1:1.9) to yield the previously reported nitro-acid 21 previously reported by S. A, 
Glover et al. /. Chem. Soc. Perkin I. mi, 842, Esterification foUowed by reduction 
Qverpalladium yidds the desired amino ester 

15 

srwiinni: » 




The conqwunds of this invention may also form salts with inorganic or axg^c 
bases. Any phaimaceutfcally acc^riWe salts of these dompounds are within die scope 
20 of Ais invaition. These salts may be, but are not limited to, ammonium salts, alkali 
metal salts such as sodium and potassium, alkaline earth metal salts such as calcium, 
dicyclohexylamine salts, TRIS salts, and salts of amino acids. These compounds may 
also be converted to N-oxides by treatment widi hydrogen peroxide by conventional 
means. 
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The present invention also provides a pharmaceutical composition which 
comprises a compound of this inv^non and a phannaceutically acceptable carrier. In 
particular, the present invention provides an anti-hypertensive pharmaceutical 
coii^x>sition which comprises an antihypertensive effective amount of a compound of 
5 this invention and a phaimaceutica]]yaccq)tablecaiiier. 

The coixq)o^tions are preferably adapted for oral administration. However, they 
may be adapted for other modes of administration, for example parenteral 
administiation for patients suffering fiom heart failme. 

In order to obtain consistency of administration, it is preferred that a 
10 composition of the invention is in the form of a unit dose. Suitable unit dose forms 
include tablets, capsules and powders in sachets or vials. Such unit dose forms may 
contain from 0.1 to 100 mg of a coinpound of the invention and preferably from 1 to 50 
mg. The con^unds of die present invention can be administered orally at a dose range 
of about 0.01 to 100 mg/kg or preferably at a dose range of 0.1 to 10 mg/kg. Such 
IS compositions may be administered from 1 to 6 times a day, more usually from 1 to 4 
times a day. The compounds may also be administered in a parenteral dosing form. 

The compositions of the invention may be formulated with conventional 
excipients, such as a filler, a disintegrating agent, a binder, a lubricant, a flavoring 
agent and the like. They are formulated in conventional manner, for example, in a 
20-— manner similar to that used for known antihypertensive agents, diuretics, b-blocking 
agents or ACE inhilntors. 

Hie present invention further provides a compound of the invention for use as 
an active therq)eutic substance. Compounds described in this invention are of particular 
use in the treatment of . hypertension. They can also be used for the treatment of 
25 congestive heart-failure. In addition, the compounds of this invention also have 
therapeutic utility in the treatment of hypcriipidemia, and/or hypercholesterolemia. 

The present invention further provides a method of treating hypertension in 
mammals including man, which comprises administering to the afflicted mammal an 
antihypertensive effective amount of a compound or a pharmaceutical composition of 
30 the invention. 

The high affinity of the compounds for the angiotensin n receptor was 
established using a rat adrenal receptor binding assay, measuring the displacement of 
radiolabeled angiotensin n from the receptor, described as follows: Anesdietize male 
Sprague-Dawley rats (300-400 g body weight) with CO2 and sacrifice by cervical 
35 dislocation. Dissect adrenal glands and keep in ice-cold sucrose buffer. (0,2 M sucrose, 
1 mM EDTA, 10 mM Trizma base, pH = 7.2), Remove medulla by squashing. Mince 
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the cortex, rinse and homogenize in a chiUed ground glass tissue grinder widi 15 mL 
sucrose buffer, amrifiige at 3000 x g for 10 min. (Sorvall RCSC centrifuge. SS34 
iotor6200 ipm). Decant supernatant through gauze. Centrifuge combi^^ 
atl2000xgforl3min.(BecfcnianuItracentrifuge.80rirotor, 13000 rpm). Centrifuge 

5 the supernatant ftom the previous step at 102000 x g for 60 min. (Beckman 
idiracentrifuge. SOTirotor. 38200 ipm). All stq)s are carried out at 4«>C Resuspend the 
pdlet in 0.5 mL assay buffer (50 mM Tris HO. 5 mM Mga2. 0.2% B SA (protease- 
fiee), pH = 7.4. 25°C). Store on ice. Detennine membrane protein by Lowry or 
Bradford assay 4iih BSA as standard. The bmding assay is performed in tripUcate. in 

10 12x75mmplasticlBStmbesorm9&-weUplate(finalvolun.eof0.25rnL) Addm 
assay bufer. Add 10 mL cold A H (to give final concentrations of lO-lO-lO-' M for 
standard carve and 10-4 m for nonspecific binding), compounds (e.g.. for final 
concentrationsof25andl00mMorlmM.10nMandl00nM)in 50%DMSO,or 

50% DMSO as a control. Add 50 mL membrane suspension (e.g.. 10 mg protem). 
15 Pteincubatefor30minat25«'aAdd50mlI25i.Anwhichhasbeenpr^aredas 

shown bdow (final concentration^ 1 nl^- Ihcubaie for 35 min at 25»C Stop the 
incubation by adding 1 mLicencoId buffer (assay buffer without BSA). Hlter with 
OT/Cfiiters oncett harvester (filters are presoaked in the assay buffer contaimng \% 
potyethyleneimine). Rinse assay tubes 3X with 5 mL cold buffer (assay buffer widiout 
20 BSA) Cutanddeposittiiefilterdiscsintotesttubesandcountongammacounierforl 
nnn. Adjust die specificactivity of 125i.a n purchased fiom New EngJandNudear to 
50Qma^moIebyaddingcoldAIIinwate^.CalcuIatethequantitiesofhotA^andtile 

cold A n needed and make the dflufion. AUquot, seal tight, and store fiozen until 
needed- Calculate the concentration of the toialAn(hot+cold) after dilution. On the 

25 dayofassay.thawfliefio2enaliqaotandadjustthevohraietogiveaconcentrationof5 
pmbleAnL (or 0.25 pmoIe/50 mL) wi&.assay buffer (+ protease-fiee BSA). For final 
concentration of 1 nMl25i-Anin the assay. addSO mL (or0.25pmole) per test tube 
to a final volume of 250 mL. The results of these binding assays are reported as tiie 
inhibitory concentration of die test compound necessary to achieve fifty percent 

30 displacement of radiolabeled angiotensin H fiom its receptor aCso). ^ the percent 
displacementof binding of Affatiisreceptor at 10-8M concentration of test compomid 
(% 1). AH the examples cited in this invention displayed significant inhiWtion of A D 
binding in tins assay. TypicaUy tiiese compounds disphiyed an IC50 in ftis assay of 
less than oreqnal to 150(iM. 

35 ihaccordancewithflieirabilityto antagonize angiotensinll, die compounds of 

tins invention show antihypertensive action in d»e following A H-infiised lat model 
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Rats are anesthetized with Dial-Urethane (0.60 mlVkg, ip) and the trachea cannulated 
widi PE 240. Either one femoral artery and both femoral veins or the carotid artery and 
the coiresponding jugular vein are cannulated with PE 50.. If the jugular vein is 
cannulated, two cannulas are placed in the one vein. The initial portion of the 
5 duodenum Qust distal to the stomach) is cannulated with PE SO via a small midline 
incision. Arterial pressure and hean rate are measured from the arterial cannula. Ten to 
IS min are allowed following surgery for stabilizadon of arterial pressure. Ganglion 
blockade is then produced by intravenous administration of mecamylamine at 3 mgAcg 
(1 mL/kg of a 3 mg/mL solution). Ganglion blockade causes a faU in arterial pressure 
10 of about 50 imnHg. Mecamylamine is given every 90 min throughout the remainder of 
the experiment An A n infusion is then begun into the other venous cannula at 0.25 
mg/kgAnin (at 9.6 uLmin). The A U infusion returns arterial pressure to or slighdy 
above the control leveL Once arterial pressure has stabilized with the A U infusion, 
baseline values for mean arterial pressure (MAP) and heart rate are taken. The test 
IS compound, suspended in methyl cellulose, is then administered ^ the duodenal 
caimula at O.I, 3 or, 30 mg/kg in a volume of I inL/kg. Mean arterial pressure and 
heart rate values are tabulated at IS, 30, 60. 90. 120. 150, 180, 210, and 240 min after 
administration of the test compound. For example, the product of Example 36 
administered at 10 mg/kg id lowered the A II dependent blood pressure by an average 
20 of45% one half hour post-administranon. 

As illustrated above the compounds of this invention are effective A II 
antagonists and therefore are useiful for treating hypertension. They are also of value in 
the management of acute and chronic congestive heart failure, primary and secondary 
pulmonary hyperaldosteronism, secondary hyperaldosteronisio, primary and secondary 
25 pulmonary hypertension, hypertension associated with oral contraceptive use, vascular 
disorders such as migraine, Raynaud's disease, luminal hyperplasia and the 
atherosclerotic process, renal diseases or renal complications of other diseases or 
therapies such as proteinuria, glomerulonephritis, glomerular sclerosis, scleroderma, 
diabetic nephropathy, end stage renal disease, renal transplant therapy and others. 
30 These compounds will also be useful in the treatment of left ventricular dysfunction, 
diabetic retinopathy, Alzheimers disease, in the enhancement of cognition, in treamient 
of elevated intraoccular pressure, and in the enhancement of retinal blood flow. These 
compounds will also be useful as antidepressants and anxiolytics and in the prevention 
or treatment of restenosis following angioplasty. The application of the compounds of 
35 this invention for these and similar disorders will be apparent to those skilled in the art. 
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The usefulness of these coinpounds as lipid lowering agents was assessed using 
cholesterol absoiption in a cholesterol/choEc acid-fed rat model which is described as 
follows. Newly anived rats are housed for 5 days in a room with reversed light/dark 
cycle and fed peUeted rat chow (Purina 5001). The food is removed, and the rats are 
5 placed on a daily 4 h/day feeding schedule (beginning at 9:00 AM) with normal chow 
for 7 days. After acclimation (total of 12 days) and randonrization based on weight, 
dosing with drugs and feeding of cholesteiol/cholic acid is initiated. Drug solublized in 
vehicle (0.1 mL; olive ofl, cam oH, 2% Tween 80. or caiboxymediyl ceUulose) is 
administered orally through a dosing needle immediately prior to (9:00 AM) and 

10 immediately foUowing the 4 b feeding period. Downg with drugs and feeding of the 
diolesterol/cholic add diet is rq»eated for 4 days. On the morning of die 5th day, rats 
are sacrificed (decapitation), blood is coUected and the Uvers are removed, weighed and 
stored firozen (-80°C). The animals are analyzed for total plasma cholesterol (TPC), 
high density Iqwprotein cholesterol (HDLQ Sigma kit) and triglycerides (TG) on an 

15 Abbott Autoanalyzec. VLDL +LDL cholesterol is calculated by the difference between 
total and HDL cholesteroL HDL cholesterol/total cholesterol is also calculated. 
Typically the con^unds of this invention show a 50% drop in total ^holestorol at 
doses in Aeiange c£ 100-^ mg/kg. 

As illustrated above flie compounds of diis invention are effective liirid lowering 

20 agentsandfliarforeaieusefulfortreatinghyperfipidemiaand/or 

hypeicholesteiolemia. 

Specific procedures are described in die following ^cperimental examples. 
These examples are given to illustrate die invention and should not be construed as 
limiting the invMtion set forth in die qipended danns. 

25 FYPF.RTMTCNTAL 

. Example 1 

The preparation of 4 -|IC7-cmoK)-2-trifluoromethyl-4KimnazoKnyl)amino]tnediyl]- 
[l,r-biphenyl]-2-caiboxylic add. 

30 The preparation of 4-diIoro-2^iiiirQbenzamide. 

To 25 mLof a2M solution of tiiionyl diloiide in methylene chloride was added 
5.0 g of 4K:hloro-2-nitrobenzoic add. The reaction mixture was refluxed for 
ajjproximately 18 hours. The reaction mixture was cooled to room temperanire and 
was added dropwise to excess 28% aqueous ammonia held at -SO^C Additional 
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CH2CI2 (50 mL) was added and the organic layer was recovered, dried over 
anhydrous magnesium sulfate, filtered and evaporated The residue was taken up in 
cdiyl acetate^ washed with biine, dried over anhydrous magnesium sulfate, filtered and 
evaporated to yield die product as a tan powdcx (4^2 g, 99%): NMR (DMSO-dg, 
5 300MHz) 6 8.25 (bs. IH), 8.14 (m. IH), 7.87 (m, IH). 7.78 (bs. IH). 7.68(m, IH). 

Parts 

The prq^axation of 4-chloro-2-aminobenzamide. 

10 

To 70 mL of glacial acetric acid was added 4-chloro-2-nitroben2amide (2.0 g) 
and iron powder (2.8 g). The reaction mixture was heated at 90''C for 2 hours. The 
reaction mixture was cooled to iDom temperature and all solvents were removed by 
evaporation. The residue was taten up in a mixture of ethyl acetate and saturated 
IS aqueous sodium carbonate. This mixture was filtered through celite and the organic 
phase was recovered and washed with brine. The organic phase was then dried over 
anhydrous magnesium sulfate, filtered and evaporated to yield 1.65 g of the product as 
a buff powder (97%): iR NMR (DMSO-dg, 300MHz) 6 7,75 (bs, IH). 7.55 (d, IH). 

7.15 (bs, IH), 6.82 (bs,2H), 6.73 (d, IH). 6.45 (dd, IH). 

20 

Par^C 

The preparation of 7'K;hlon>2-trifluaromethyl-4-quinazalone. 

25 Trifluoroacetamide (1.64 g) and 4-chlorD-2-aminobenzamide (1.65 g) were 

mixed intimately and were heated under nitrogen to 180®C for 4 hours. The reaction 
solution was cooled to room temperature and solidified. The resulting solid was 
recrystalized from absolute ethanol to yield 0.51 g (21%) of the product as a buff 
powder: ^H NMR (DMSO-de. SOOMHz) 5 13.78 (bs, IH). 8.20 (m, IH). 7.92 (d. 

30 IH). 7.75 (m. IH). 

PartP 

Ihe preparation of 4,7-dichloro-2-trifluoromefliylquina2oIine. 

35 

To a mixture of POQs (5 mL) and dimethyl aniline (0.5 mL) was added 0,51 g 
of 7-chloro-2-trifluoromethyl-4-quiriazalone. The reaction was refluxed for 3 1/2 
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10 



25 



30 



hours, cooled to ioom tsaspeaxim and quenched into an ice cold mixture of diethyl 
edMT and wattt. The organic layer was washed widi faiine, dried over magnesium 
sulfate, filtered and ev^rarated to yield a yellow brown solid (0^2 g, 94%): NMR 
(DMSO-dg. 300MHz) 5 8.43 (m, 2ED, 8-10 (m. IH). 



PartE 



Thepr^arationof4^-[[(7<hloio-2^iiflnoromediyl-4^uinazolinyl)ami^ 

t^ilienyI]-2-caxbo)^fic add. 



To 25 mL of tetrahydrofuran were added sodium acetate (0.5 4,7-dichloro- 
2-trifluoromethyl quinazoline (0.33 g) and 4' aminomethyl (l.l-biphenyl)-2- 
carboxyUc acid. The reaction mixture was stirred at 40''-50'*C for approximately 18 
hours. AJl the TBF was removed by evaporation and the residue was partitioned 
15 between etiiyl acetate and brine. The organic layer was dried over anhydrous 
magnesium sulfate, filmed and evqwrated. The resulting residue was purified by 
sifica chromatography to yield 034 g (98%) of die title product as m ofif-white 
powder. The conjpound was (Aaractetized as die sodium salt: iH NMR (DMSO-dg^ 
300MHz) 5 10.20 (s. IH). 8.52 (d, J=9Hz. IH), 7.87 (d. J=2Hz. IH), 7.63 (d4 
20 J=2.2.8.8Hz, IH), 7.38 (m. 5H), 7.22 (m, 3H). 4.74 (d. J=5.6Hz); negative FAB 
MS m/e 456(M-Na). AnaL calcd for C23Hi4F3ClNNa02'1.5H20: C. 54.50; H. 

3.38; N,8.29. Found: C5435; H.3.45; N,8.46. 



Example 2 

The preparation of 4•-[[(2.6-dKWoro-4^luula2olinyl)aII^no]metilyl][l,^-l^henyIl 

-2-caibaxylic acid me&yl ester. 

PartA 

Preparation of 5-chloro72-aminobenzamide. 



To 5-chloro-2-iutroben2amide (2.0 g) (prepared according to tixe procete 
desaibedinEcaniple I,PartA)was added50inLof gladalaceticadd. TUssolutiOT 
35 was heated to 90"C and non powder (ZS g) was added in small portions over 15 
minutBs. Whoi addition was complete die xeacti(m mixture was stirred at 90*'-100*C 
Afler 2 hours tire reaction was cooled ta room temperature and was ev^wrated to 
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dryness. The resulting residue was partitioned between ethyl acetate and aqueous 
sodium carbonate. This brown sluny was filtered and the ethyl acetate layer was 
recovered and washed with brine, dried over anhydrous magnesium sulfate, filtered 
and evaporated to dryness to yield 1.7 g (100%) of a buff powder NMR ff)MSO- 
5 dfi. SOOMHz) S 7.83 (bs, IH). 7J9 (d, IH). 7.17 (bs, IH). 7.14 (dd. IH), 6,70 (m, 
3H). 

PartB 



The preparation of 6-chloro-2,4-quinazoline-dione. 

10 

Urea (2.64 g) and 5-chlon>-2-amino benzamide (3.75 g) were dissolved in 100 
mL of pyridine. To this solution was added 10% HQ (aq.) (6 drops) and the resulting 
solution was refluxed for 12-18 hours; The reaction mixture was evaporated to 
diyness and the resulting residue was suspended in 125 iriL of water. The pH of the 
15 suspension was adjusted to 6 with dilute hydrochloric acid and the solid was recovered 
by filtration. The filter cake was Avashed well with water and was dried to yield 327 g 
of bufi^ powder (76%): NMR (DMSO-dg, 300MHz) 5 11.45 (s, IH), 11.25 (s, 
IH), 7.81 (d. IH), 7.66 (dd, IH), 7.18 (d, IH). 

20 Pane 

The preparation of 2,4,6-trichloroquinazolihe. 

A mixture of 6-chloro-2,4-qmnazolinedione (3.27 g) in 30 mL of phosphorous 
25 oxychloride and 1.5 mL of dimethylaniline was refluxed for 4 1/2 hours. The reaction 
. was cooled to room temperature and was poured into a 0°C mixture of 300 mL of 
diethyl ether and 300 mL of water. The ether layer was washed with brine, dried over 
anhydrous magnesium sulfate, filtered and evaporated to dryness to yield 3.54 g of a 
brown/yeUow soHd (91%): ^H NMR (DMSO-dg, 3OOMH2) 5 8.325 (m, 1H),.8.20 

30 (m, IH), 8.085 (m, IH). 

PartD 



The preparariOT of 4 -[[(2,6KUchloro4-quinazolinyl)amino]methyl][l,r-biphenyl]-2- 
35 carboxylic add mediyl ester. 
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A mixtnre of sodinm acetate (0.44 g). 2,4.6-trichloroquiiia2oline, (0.42 g) and 
4'-ainmo metbyl(l.l'-biphenyD-2-caiboxyHc add methyl ester, hydrocMoride (0.47 g) 
in lOmLof THFwas stinedatiDomtenqjeiaturefbrS days. At thai time aU solvents 
woe removed by evaporation and the residue was partidoned between ethyl acetate and 

5 brine. The ediyl acetate fiacrion was dried over anhydrous magnesium sulfate, filtered 
and evaporated. The erode material was purified using siKca gd chiomatography to 
yield 0.45 g (58%) of die product as a yeUow powder (m.p.=98'-102°C): iH NMR 
(DMSO-dfi, 400MHz) 5 9.40 (t, J=5.9H2. IH), 8.50 (d, J=2.2Hz. IH). 7,83 (dd. 
1=2.3. 8.9Hz, IH). 7.71 (dd, J=l J. 7.7Hz, IH). 7.66 (d, J=8.9Hz, IH). 7.59 (dt. 

la J=1.4. 7.6Hz. IH). 7.46 (m. IH), 7.40 (m, 3H). 7.26 (m. 2H), 4.79 (d. J=5.7Hz. 
2H).3 J8(s,3H); EIMSm/e437(M+). Anal, calcd for C23Hi7a2N302: C, 63.03; 
H.3.91; N,9.59. Found: a 63.13; H.3^5; N.931. 



15 



30 



35 



Examples 

The preparation of 4*-[[(2,6^ddoro4-quinaajliivl)amino]mediyI][I.I -biphenyll- 

2-caiboxyGc add. 



A mixture of sodium acetate (0.56 g). 2,4.6-tticMoroqmnazoUne (0.40 g) and 
20 4'-aminomethyl (l.r-biphenyl)-2^arboxyUc add (0.43 g) was stirred at room 

temperature in 10 niL of THF for 5 days. All solvents were removed by evaporation 

and the resulting residue was partitioned between ediyl acetate and brine. The ethyl 

acetate fiaction was dried over anhydrous magneaum sulfate, filtered and evaporated. 

The etude material was purified using alica gd diromatogr^hy to yidd 0.15 g (21%) 
25 of an off white solid (m.p.=210°-240°C): IH NMR (DMSO-dg, 400MHz) 5 9.45 (t, 

J=6.2Hz. 1^. 8.52 (d. J=i3Hz. JB). 7.83 (d4 1=2.3, 8.9Hz, IH), 7.66 (m, 2H). 

7.49 (m, IH), 7.35 (m, 7H), 4.77 (d. J=5.2Hz); negative FAB MS m/e 422(M-H). 

Anal, calcd for C22Hi5a2N302' C 62.28; H.3.56; N.9.90. Found: C, 62.44; 

H,3.52; N.9.95. 



Example 4 

TheprepaTati(mof4'-[[^-chloro-4-quinazoIinyDamino]mediyIlEl.l'-lriphenyl]- 
2-caibo}7lic add me%l ester. 

Sodium acetate (0.65 g), 2.4-dichlon)quinazoline (052 g) and 4'-atmnomethyl- 
[l.l'-biphenyl]-2-carboxyEc add methyl ester (0.73 ^ were suspended in 25 mL of 



wo 93/08170 



PCr/US92/08991 



-25. 

tetrahydroftiran. The reaction was stured at room temperature for approximately 18 
hours at which thm the solvents were evaporated. The residue was loaded onto a silica 
gel column and the desired product was eluted with ethyl acetate^/hexane (1:1). The 
yield was 0.75 g (71%) (m.p,=75*^.90^Q: iH NMR (DMSOdg. 300MHz) 5 930 (t, 

5 J=6Hz, IH), 8.33 (d, J=8.1Hz. IH), 7.81 (m. IH). 7.71 (m, IH). 7.60 (m, 3H), 
7.45 (m, 4H), 7.25 (d, J=8.1Hz. 2H). 4.80 (d, J=5.8Hz. 2H), 3.58 (s, 3H); positive 
FAB MS m/e 404(MH). Anal, calcd for C23HigClN302: C. 6%.4G; H, 4.49; 

N.10.40. Found: C.68.09; H, 4.57; N, 10.10, 

10 Example 5 

The preparation of 4-[[(2.cUon>-4-quina2olinyl)aniino]methyl][l,r-^phenyl]- 

2-cait)oxylic acid. 

15 Procedure 1 

To a solution of 0.245 g of 4'-([(2-chloro-4-quinazolinyl)amino]methyl][l,l - 
biphenyl].2-K:arboxylic acid, methyl ester in 10 mL of 1:1 MeOHJ^ioxane was added 
3.6 mL of 0.5 N aqueous sodium hydroxide. The reaction solution was stiircd at room 
20 temperature for 10 days. All solvents were removed by evaporation and the re^due 
was neutralized with hydxxxrhloiic add. The lesulting solid was ffltered off and washed 
well with wat^. This was purified using silica gel chromatography to yield 0.074 g of 
the desired product (m.p.=223**-233X): NMR (DMSOdg, 400MH2) 5 12.70 (bs, 

IH), 9.38 (t, J=6.1Hz, IH). 8.34 (d, J=7.5Hz, IH), 7.83-7.22 (m, IIH), 4.80 (d, 
25 J=5.8Hz,2H); negative FAB MS m/e 388(M-H). Anal, calcd for C22H16CIN3O2: 
C, 67.78; H,4.14; N, 10.78, Found: C,67.91; H.4.34; N,10.68. 

Procedure 2 

30 To 50 mL of THF were added 0.46 g of 2.4-dichlorQquina2oline, 0.58 g of 4- 

(aminomethyl)(l,r-biphenyl)-2-carboxylic acid and 0.76 g of sodium acetate. The 
reaction mixture was stirred at room temperature for 2 days. At that time all solvents 
were evaporated and the resulting residue was partitioned between ethyl acetate and 
brine. The organic layer was dried over anhydrous magnesium sulfate, filtered and 

35 evaporated to yield 0.44 g (49%) of the desired product This produa was identical to 
that obtained finom procedure 1 described above. 
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5 



10 



15 



Example 6 

The preparation of N-[[2HlH-tctrazol-5-yl)tI,l-bi^^ 
trifiuoromeihyM-quinaralinanune. 

PartA 

The preparation of 2-trifluortMnetiiy 1-4-quinazolonc. 

To 12 g of trifluoioacetaniide was added 334 g of 2-armnoben2amide. The 
mixtnie was nrixed intimately and was heated to 160^C for 5 hours- The reaction 
mixture was cooled and the resulting solid wasrecrystallized from etiianol to yield 3.7 
g (703%) of tiie desired product: iH NMR (DMSOds, 300MHz) S 13,80 (bs. IH). 
8^1 (dd, IH), 7,95 (m. IH). 7.82 (m, IH), 7.65 (m. IH). 

Parts 



The preparation of 4-chI6ro-2-ttifIuoioniethyl quinazoline* 

20 To 20 mL of phosphorous oxychloride was added 3-02 g of 2-trifluarometiiyl- 

4-quinazoloneand2inLof dimethylaniline. Theresultingmixnirc was heated atreflux 
for 4 1/2 hours and dien cooled to room tenqjerature. The reaction was quenched into a 
O'^C mixture of dicfliyl etiier and water. The organic layer was recovered, washed with 
brine, dried over anhydrous magnesium sidfete^ffltoed and evaporated tayidd 330 g 

25 oftiiederired product as ayellow/brown solid: lHNMR03MSO-d^.3OOMHz) 5 
8.43 (m. IH), 8.29 (m, 2H), 8.08 (m. IH). 

Parte 

30 The preparation of N-II2'-(lH-tetrazol-5-yl) [l,l'-biphenyl]-4-yl]metiiyl]-2-trifluoro 

methyl-4-quinazoIinamine. 

Sodium acetate (1.27 g), 4-chloro-2-trifluoromediylquinazoline (0.72 g) and N- 
[[2-(m-tetraz»l-5-yl)[l,l -biphenyl]-4-yI]metiiyI]amine (0:78 g) were added to 25 
35 mLofTHF. The resulting suspension was stirred at 40**-50X for 72 hours. All the 
THF was ev^Kjrated and tiie resulting residue was partitioned betwem efliyl acetate and 
brine. Tfaeorganiclayw' was dried overanhydrousniagnesium sulfate, filtered and 
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evaporated The residue was purified on sflica chiomatography to yield 0,97 g (70%) 
of the desired product The conqsound was characterized as the potassium salt: 
NMR (DMSO^, 400 MHz) 5 939 (t, J=5,9 Hz, IH), 8.39 (d. J=8 J Hz. IH), 7.85 
(m. 2H). 7.66 (m. IH), 7.51 (m, IH), 7.33 (m, 3H). 7.22 (d. 8.1 Hz. 2H). 7.07 (d, 
5 8.2Hz. 2H); negative FAB MS nVc 484 (M - H); 446 (M - K), Anal Calcd for 
C23Hl5F3KN3*H20: C. 54.86;.H. 3.40; N. 19.47. Found: Q 54.61; H. 3.30; N. 
19.38. 

Example 7 

10 The preparation of 4 -[[[2-trifluon)methyl-4-quinazolinyl]amino]mediyl][l.l - 

biphenyl]-2-carboxylic acid methyl ester. 

Sodium acetate (2.34 g). 4'-aminomethyl(l,l -biphenyl)-2-carboxylic add, 
methyl ester (1.99 g) and 1.66 g of 4-chloro-2-trifluoxomethylquinazoIine were added 

15 to50mLof tetrahydxofuran. The resulting suspension was stined at 40^-50^C for 72 
hours. All the THF was removed by evaporation and the residue was partitioned 
between ethyl acetate and brine. The organic layer was dried over anhydrous 
magnesium sulfate, filtered and evaporated. The residue was purified on silica gel 
chromatography to yield. 3.46 g (40%) of the desired product (MJ*.=135*'-142°Q: 

20 IH NMR (DMSO-d6. 400 MHz) 5 9.43 (t, J=6Hz. IH). 8,41 (d, 7.9 Hz, IH), 7.88 
(m. 2H), 7.70 (m. 2H), 7.58 (m. IH), 7.43 (m, 4H). 7.25 (m. 2H). 4.85 (d, J=5.9 
Hz, 2H), 3.56 (s. 3H); positive FAB MS m/e 438 (MH). Anal Csdcd for 
C24Hi8F3N3O2*0.5H2O: C 64.57; H. 4.29; N. 9.41. Found: C, 64.83; H. 4.02; 
N, 9.48. 

25 Example 8 

The preparation of 4-[[[2-trifluon>methyl-4-quinazohnyl]amino]methyl][l,l - 
biphenyl]-2-carboxylic acid. 

30 In 20 mL of dioxanc/metiianol (1:1) was dissolved 0.245 g of 4-[[[2- 

trifluoromethyl-4-quinazoUnyl]amino]methyl][l,r-biphenyIJ-2-caiboxyHcaddmeA^ 
ester. Aqueous sodium hydroxide (10 mL. 0.1 N) was added and the solution was - 
warmed to -^(fC for 18-24 hours. All solvents were evaporated and the residue was 
neutralized with hydrochloric acid (2N) and extracted into ethyl acetate. The ethyl 

35 acetate layer was dried over anhydrous magnesium sulfate, filtered and evaporated. 
The residue was purified on silica gel chromatography to yield 0.210 g (88%) of the 
product The product was characterized as the sodium salt: ^H NMR (DMS0-d6, 300 
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mHz) 5 9.71 (m. IB), 8.45 (d, J=8 J Hz. IH), 7.86 (m, 2H). 7.64 (m. IB). 739 (m. 
5H>, 7.21 (m, 3^, 4,80 (d. J«^.8Hz, 2JB0: positive FAB MS tn/e 446 (MNa). 424 
(MB). Anal Calcd for C23Hl5F3N3Na02-l^ H2O: C 58.48; H. 3.84; N, 8.90. 
Found: C 58.70; H. 3.53; N, 9.18. 

5 

Example 9 

The preparation of2-cMon>-N-[[2Hffl-tetrazoI-5-yl)[14-Wphenyg^^^ 

quinazolinamine. 

10 To50iiiLoftettahydiofiiianwereadded2,4-dicWdroq^ N- 

[[-2'-(lH-ttttazol-5-yl)[I.l -bq)henyg-4-ylImediyI amine hydrocMcaide (0.434 g) and 
2.0gof sodium acelaie. The resulting suspension was stined atioom temperamre for 
53 houis at which time all die TEIF was removed by evaporation. The residue was 
purified by siHca gel chromaiography to yield 0.234 g of die desired product (38%). 

15 Thepn)ductwascharacterizedasitssodinm$alC lHNMR(PMSO-d6.400MBz)5 

930 (t. J=5.9 Hz; IB), 831 (4 J=7.8Hz, IB). 7.79 (m, IB), 7.61 (d, J=8.4 Hz. 
IH). 7.52 (m. 2H). 732 (m, 3H). 7.18 (d. 1=8.2 Hz. 2H>. 7.07 (d. J=8.2 Bz. 2I«. 
4.72 (d. J=5.8 Hz, 2H); negative FAB MS m/e 412 (M-Na) 



20 The following exan^les were or caA be prqiared using die procedures 

described in Exan^Ies 1-9. 
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Exan?plc 1? 

5 The prq)aradon of 4-[[(l^Kiihydn>-2-oxo-4-quinazolinyl)aimno]meA^^ 

biphenyl]-2-cait)oxylic add methyl ester. 

To 30 mL of dioxane were added 0-94 g of 4*-[[2,-chloro-4-quinazolinyl)- 
amno]methyl][l,r-biphenyl]-2-carboxylic acid methyl ester, 0.53 g of wet 

10 isopentanol and 0.5 mL of hydrogen chloride in dioxane (4N). The lesidting solution 
was refiuxed for 8 days at which time all solvents were removed. The residue was 
partitioned between ethyl acetate and saturated aqueous sodium carbonate. The organic 
layer was washed with brine, dried over anhydrous magnesium sulfate, filtered and 
evaporated. The residue was purified on silica gel chromatography to yield 0.37 g 

15 (41%) of the desired product (MJ.=140°-160^C): NMR (DMSOd6. 400 MHz) 5 
10.70 (s, IH), 8.86 a J=6.0 Hz, IH), 8.09 (d. J=8.0 Hz, IH), 7.70 (dd, J=1.3, 7.6 
Hz, IH), 7.59 (m, 2H); 7.44 (m, 4H), 7.24 (m. 2H); 7.12 (m, 2H), 4.75 (d, J=5.8 
Hz, 2H), 3.59 (s, 3H); CI MS m/e 386 (M+H). Anal. Calcd for 
C23H19N3O3-0.25H2O: C. 70.89; H, 5.04; N, 10.78. Found: C, 70.84; H, 4.71; 

20 N, 10.62. 



wo 93/08170 



PCr/US92/08991 



-30- 
ExanroleM 

The preparadon of 4-[[(i;i-diaydro-2-oxo-4-quinazolinyl)aniino]methyQ[14 - 
bq>henyB-2-caiboxylic acid. 

5 

To a solution of 0.26 g of 4'-[[(U-dihydio-2-oxo-4-quinazolinyl)ainino]- 
methyl][l.l -biphenylI-2-carboxylic add mediyl ester in 5.0 mL of methanol was 
added 15 mL of 0.1N aqueous sodium hydroxide. The solution was wanned to ~90°C 
for 3 days. After cooling to room temperature the solution was neutralized with 0.1 N 

10 HQandtheresaltingprec^tatewasfilteiedoffandwashed with water. Afterdiying. 
the soKd was purified on silica gel chromatography to yield 0.160 g (64%) of the 
desired product. The product was characterized as its sodium salt: IH NMR (DMSO- 
d6, 400 MHz) 5 10.69 (s, IH). 9.00 (t, J=5.8 Hz, IH). 8.11 (d, J=8.0 Hz. IH). 7.52 
(m. IH), 7-41 (d. 1=8.2 Hz. 2H). 7.28 (m. 3H>, 7.14 (m. 5H), 4.68 (d. J=5.6 Hz, 

15 2H); negative FAB MS m/e 392 (M-H); 370 (M-Na). Anal. Calcd for 
C22Hl6N3Na03-lH20: a 64.23; H, 4,41; N, 10.21. Found: a 64.43; H. 4.19; 

N. 9.8Z 



20 



Beample2I 

The preparation of 4'-ni2-(acetyloxy)-4-quinazoHnyl]aiiiinoJmethyl][l,l'-biphenyl^^^ 

carboxylic add methylester. 



To a solution of 0.183 g of 4'-[[(1.2-dihydn>-2-oxo-4-quina2oKnyDamino3- 
25 metfayi][l,I -biphenyl3-2-caibo;grKc add medxyl esterin 50 toL of THF and 0.067 g of 
N-meihyhnoipholine was added 0.045 g of acetyl cMoride. The reaction was stirred 
for 1 hour and aH solvaits were evaporated. The residue was partitioned between ethyl 
acetate and brine. The organic layer was dried over anhydrous magnesium sulfate, 
filtaed and evaporated. The residue was purified on silica gel to yield 0.08 g of the 
30 desu-ed product (40%) and O.ll g of the starting material (m.p.=69°-78°C): ^HNMR 
(DMSO-de. 400 MHz) 5 935 (bs, IH). 8.22 (m, IH). 7.70 (m, 2H). 7.60 (m, IH). 
7.30-7.50 (m. 6H). 7.26 (m, 2H). 4.80 (bs, 2H), 3.60 (s, 3H). 2JS9 (s, 3H); positive 
FAB MS m/e 428 (MH); 450 (MNa). AnaL Calcd for C25H21N3O4-0.5H2O: C, 
68.79; H, 5.08; N, 9.63. Found: C, 68.75; H, 5.01; N, 9.48. 
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Example 22 

The preparation of 4'-[[[2-[(3-inethyIbutyl)ainino]-4-quina2olinyl]ainmo]methyl](l,r- 
bipbenyl]-2-cait)oxylic add methyl ester. 

5 

To a solution of 0.310 g of 4'-[[2-chlon>-4-quinazo]inyl)aiiiino]inetbyl]Il,l - 
biphenyl]-2-caiboxylic acid methyl ester in 24 mL of dioxane was added followed by 
0.34 g of isopentyl amine hydrochloride. The solution was refluxed for 3 days at 
which time all the dioxane was evaporated. The resulting residue was taken up in ethyl 

10 acetate and washed with saturated aqueous sodium carbonate. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate, filtered and evaporated. 
The residue was puiiiied on silica gel chromatography to yield 0.250 g (71%) of the 
desired product (nLp.=52"-58''C deoomp.): iR NMR (DMSO-d6. 400 MHz) 5 8.42 
(bs. IH), 8.01 (m. IH), 7.70 (m, IH). 7.59 (m, IH), 7.46 (m. 2H). 7.39 (m. 3H), 

15 7.23 (m, 3H), 7.02 (m. IH). 6.46 (bs, IH, IH). 4.78 (d, J=5.8 Hz, 2H), 3.58 (s, 
3H), 3.27 (m, 2H), 1.6 (m, IH), 1.40 (m, 2H), 0.86 (d. J=6,0 Hz, 6H); positive 
FAB MS m/e 455 (MH). Anal. Calcd for C28H30N4O2«I/2 H2O: C. 72J4; H, 6.74; 
N, 12.09. Found: C, 72.51; H, 6.66; N, 11.96. 

20 Example 23 

The preparation of 4-[[[2-[(3-methylbutyl)amino]-4-quinazdinyl]amino]methyl][l,r- 

bq)henyl]-2-carboxy]ic acid. 

25 To 10 mL of dioxane was added 0.159 g of 4*-[[[2-[(3-methylbutyl)amino]-4- 

quinazolinyl]amino]methy]][l,l '-biphenyl]-2-caitoxylic acid methyl ester and 2 mL of 
0.5N aqueous sodium hydroxide. The resulting solution was stirred at room 
temperature for 72 hours. All solvents were moved and the residue was neutralized 
with O.IN hydrochloric acid. The resulting precipitate was collected, washed with 

30 water and dried. (0.14 g, 93%) (M.P.=195»-205*C, decomp): ^H NMR (DMS0-d6. 
300 MHz) 5 8.43 (bs, IH), 8.03 (m, IH), 7.70 (m, IH), 7.59 (m, IH), 7.45 (m, 
5H). 7.21 (m. 3H), 7.01 (m, IH), 6.50 (bs, IH), 4.78 (d, 2H), 3.50 (m, 2H), 1.60 
(m. IH). 1.40 (m, 2H). 0.85 (d. 6H); negative FAB MS m/e 439 (M-H). AnaL Calcd 
for C27H28N402-1/2 HQ: C. 70.69; H, 6.26; N, 12.53. Found: C, 70.77; H, 

35 6.20; N, 12.53. 



wo 93/08170 



PCrAJS92/08991 



-32- 
Exainple24 

The preparation of 4'-II2,6J-trimetho)qr-4-quinazolkyl)anuno]meA^^^ 
faiphenyQ^2-carl)Oxylic add methyl ester. 

5 

To a solution of 0.141 g 4^[[2-cMoro-67-dimeflioxy-4-quinazolinyl)animo]- 
methyl][l,l -biphenyl]-2-caiboxylic add methyl ester in 20 mL of dry methanol was 
added 10 mL of hydrogen cUorideitt dioxane (4 N). Thereacrion was tefluxed for 5 
days. All solvents woe removed and the residue was purified on siKca chroma- 
10 tography to yield 0.059 g of die desired product (42%) (m.p. = 88»-93.5''C): m 
NMR (DMS0-d6. 400 MHz) 5 8.56 (t. J=6.1 Hz, IH). 7.70 (m. IH), 7.63 (s. IH), 
7.58 (m, IH), 7.45 (m, IH), 739 (m, 3H), 7.24 (m, 2H). 6.94 (s, IH), 4.77 (d. 
J=5 7 Hz, 2H). 3.87 (s. 3H). 3.84 (s, 3H), 3.81 (s. 3H). 3.58 (s. 3H3; positive FAB 
MS m/e 460 (MH). AnaL Calcd for C26H25N3O5-0.865 C2H60: C 66.70; H. 

15 6.09; N. 8.41. Found: C, 6636; H» 5.80; N, 836. 

pxainp1e25 

Tliepi^arationof4'-IImetiiyl-I2<triflaoiometfayl)-4-qrana2oIinyl]amino]methya[l, 
20 bq)henyIlr2-carboxylicadd. 

To a solution of 0.530 g of 4'[[[2-(trifluoro-metiiyl)-4-<iuinazolinyl]amino]- 
mefliyl][l.l'-biphenyl]-2-carfaoxylic add sodium salt m 10 mL of DMF was added 
0.181 gof sodiumhydride (60% suspenaon in oil). Thereactionmixture was stirred 

25 atioom temperature for 15 minutes at which time 2.0 mL of mediyl iodide was added 
and stirring was continued for a further 72 hours. All solvents were removed and die 
residue was partitioned between ethyl acetate and brine. The organic layer was dried 
over anhydrous magnesram sulfate, filtered and evaporated. The residue was purified 
on silica gel chromatography to yield a soft glass (0.420 g). This material was 

30 dissolved in 25 mL of dioxane and 10 mL of IN aqueous sodium hydroxide was 
added. The reaction solution was stirred at 40°C for approximately 16 hours at which 
time all die dioxane was removed by evaporation. The desired product crystallized 
fiom die remaining water as the sodium salt The product was recovered by filtration, 
washed witii cold waterand dried (0.405 g, 78%>. This compound was characterized 

35 as its sodium salt: IH NMR (DMSOdfi, 400 MHz) 5 822 (d, J=8 J Hz. IH), 7.88 
(m. 2H), 758 (m, IH). 732 (m. 2H), 7.3& (m, 2H). 7.27 (m. IH). 7.18 (m. 3H), 
5.08 (s. 2H), 3.45 (s, 3H); negative FAB MS m/e 459 (M); 436 (M-Na). AnaL Calcd 
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for C24Hi7F3N3Na02'l/4 H2O: C. 62.13; H, 3.80; N, 9.06. Found: C. 62.18; H, 
3.85; N. 9.03. 

5 The foUowingexan^Ies were or can be prepared using the procedures 

described in Exainples 20-25. 
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Example 33 

The preparation of 4-[[[2K:hlorothieno-[3,2-d]pyrimidin-4-yL]amino]methyl][l,r- 
15 biphenyl]-2-carboxylic acid methyl esten 
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PattA 

The pteparadooi of 2,4-tfaieno[3;2-<ilpyriinidinedione. 

5 To a solution of 4.6 g of 3-animothiophene-2-carboxamide ih 125 mL of 

pyridine were added 3.89 g of oiea and 10 drops of 6 N hydrochloric add. The 
reaction was i^uxed ovemi^t and most of die pyiiifine was removed by evaporation. 
The residue was suspended in water and adjusted to pH=6 with dilute hydrochloric 
acid- The solid pret^itate was collected by ffltratum. washed with water and dried to 
10 yield the product as an off white powder (3.47 g, 65%); iH NMR (DMS0-d6. 300 
MHz) 5 1138 (s. m> 11^ (s. IH). 8.05 (4 IH). 7.95 (d, IH). 

PaitB 

15 The preparation of 2,4-dichloro diienoP.2-dJpyrimidine 

Phosphorous o^^cMoride (15 mL) was added to 1.95 g of 2,4-diieno[3,2- 
dlpyrimidindione. Dimethylaniline (1 mL) was added and the reaction mixture was 
heated to reflux for 4 1/2 hours. After cooling to room temperature, the reaction 
20 niixturewasqaenchediataa()'Cnnxdircofdiedtyletherandwater. Theorganiclayer 
was dried over anhy<fcous magnesium sulfate, fUtered and evaporated to yield the 
product As a brown/yellow solid (1.7 g, 71%). 

Parte 

25 

Thepreiataiion of 4'-|I12-dilbrothieno-P.2-d]pyrimidine-4-yI]amino]methyg[l.l - 
biphaiyI]-2-caibQxylic add mediyl ester. 

Sodium acetate (1.2 g), 2,4-dichlorothieno[3.2-d]pyriniidine(0.75 g) and 4'- 
30 aminomethyl(l.l -lriphenyl)-2K:arboxyIic add mediylester hydrochloride (1.02 g) were 
suspended in 40 mL of tetcahydrofuran. The reaction mixture was sdired at room 
temperature for 3 days at which time all the TEIF was removed by evaporation. The 
residue was partitioned between ethyl acetate and saturated aqueous sodium carbonate. 
The organic layM- was dried over anhydrous magnesium sulfate, filtered and 
35 ev^mrated Theresiduewaspurifiedonsaicageldin)maK>graphy(ETOAc^Hexane^ 
yield the product as a buff powder (0.81 g. 54%) (m.p.=177»-182»Q: ^H NMR 
(DMS0-d6. 400 MHz) 8 8.98 (t. 1=6.0 Hz, IH), 8.19 (d. J=5.4 Hz, IH), 7.71 (dd. 
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J=L1; 7.7 Hz, IH). 7.60 (m, IH), 7.46 (m, IH). 7.38 (m, 4H), 7.25 (m, 2H), 4.73 
(d, J=5.9 Hz, 2H), 3.58 (s, 3H); positive FAB MS m/e 410 (MH); 376 (M-Q+H). 
Anal. Calcd for C21H16CIN3O2S: C, 61J4; H, 3.93; N. 10.25. Found: C. 61^, 
H. 4.03; N, 9.89. 

5 

Example 34 

The piepanuion of 4 - [[[2-<:WorotWeno>[3,2-d]pyrinudin-4-yl]aniino]methyl]- 
[1,1 -biphenyl]-2-carboxylic acid. 

10 

To a solution of 0.46 g of 4H[[2-chlorothieno-[3,2-d3pyrimidin-4-yl]anuno]- 
methyl][l,r-biphenyl]-2-carboxylic acid niethyl][l,r-biphenyl]-2-carboxylic acid 
methyl ester in 10 mL of dioxaneAnethanol (1:1) was added 5 mL of aqueous sodium 
hydroxide. This solution was stirred at room temperature for 7 days. All solvents 
IS were ev29)orated and the residue was neutraHzed with hydrochloric acid. The resulting 
suspension was extracted with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate, filtered and evaporated. The residue was purified on 
silica chromatography to yield the desired product (0.32 g, 73%). This compound 
was characterized as its sodium salt: ^H NMR (DMSO-d6. 400 MHz) 5 9.08 (t, 
. 20 J=5.95 Hz, IH), 8.18 (d, J=5.4 Hz, IH), 7.20-7.40 (m, 9H), 4.69 (d, J=5.8 Hz, 
2H); negative FAB MS m/e 416 (M-H); 394 (M-Na). Anal. Calcd for 
C20Hl3ClN3NaO2S»L25 H2O: C. 54.55; H, 3.55; N, 9.54. Found: C, 54.37; H, 
3.37; N, 9.36. 

25 Example 35 

The preparation of N-[[2 -(lH-tetrazol-5-yl)[l,r-biphenyl]-4-yL]mctiiyl3-2- 
(tiifluoromethyl)diieno[3,2-d]pyrimidin-4-amine. 

30 ^tA 

The preparation of 2-trifluon)methyl-4-thieno[3,2-d]pyrimidinone. 



35 



To 3.80 g of trifluoroacetamide was added 3.19 g of 3-aminothiophene-2- 
carboxamide. The solids were mixed intimately and heated to 180^C for 2 hours. The 
reaction was cooled to room temperature and the resulting solid mass was recrystallized 
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fiom ethanol to yidd 1.80 g of Ae desired product 06%): *H NMR (DMSO-d6-300 
MBz) 5 14.00 (bs. IH). 8.40 (d. IH), 7.60 (d. IH). 

5 

The piq>aradon of 4K:Monj-2-ttifluoiomethyltMeno[3^^J]pyrinudine. 

To 20 jnL of phosphorous oxychloiide was added 1.8 g of 2-lrifluorcKnediyl-4- 
tbieao[3,2-^pyiin)idiiion& Dimetfaylaniline (1 mL) was added and the zeaction 
10 inbctntewasheated atiefluxfor4hours^ The leaction was cooled to room ten^jeratuic 
and quenched into a (fC mixture of diethyl ether and water. Hie organic layer was 
washed with btiDe, dried over anhydrous magnesium sulfate, fUteied and evapoia^ to 
yield the product as a yellow/brown semi-solid. (1.93 gr 99%). 

15 parte 

Tlie preparation of N-[[2'-(lH-tetrazol-5-yl)[l,r-biphehyl]-4-ylJinethyI]-2- 
(tdfiuorYm)ediyl)lfaieno^^-d]pj7imidin-4^aaine. 

Sodium aceute (2.6 g)» 4-chlorD-2-trifIuoromethylthienoE3,2-d]pyrimidine 
(1.33 g), 4'-t[2-(IH-tetta2ol-5-yl) and [l,l'-biphenyl]methyl]amine hydrochloride 
(1.41 g) were suspended in 50 mL of tetrahydrofiiran. The reaction was heated at 
reflux for 6 days at which time all solvents were removed by evaporation. The residue 
was eluted from a silica gel column to provide 1.19 g of pure product (47%). This 
compoond was chaxacteiized as its potassium salt: NMR 03MS6-d6. 400 MHz) 5 
9.05 (m. IB). 8^7 (d; J=5.4 Hz, IH). 7.54 (m. 2H). 7.35 (m, 3H), 7.21 (m, 2H), 
7.08 (m. 2^). 4.72 (d, J=6Hz. 2H); negative FAB MS m/c 490 (M-I^); 452 (M-K). 
AnaLCalcdforC2lHl3F3KN7S«2.5H20: C, 47.00; H, 338; N. 18.27. Fbund: C 
47.00; H, 3.62; N, 17.90. 

The following examples woe or can be prepared using the procedures 
described in Exan^les 33-35. 



20 



25 



30 



35 
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Example R^^ r5 r4 . . x 

36 H C02Na H H . . CF3 

37 H 5-tccrazoIyl H H - - CI 

Example 38 

The prepaiation of 4'-[[2-(pentafluoromethyI>4-quina2oUnyl]anrino][ia*-bi^^^ 

carboxylic acid methyl ester. 



10 



PartA 

The preparation of 4 -nitro (l,r-biphenyl>-2-caiboxylic add methyl esten 

15 To a solution of 2-carboxy-4 -nitro biphenyl (5.29) in 100 iriL of anhydrous 

methanol was added 10 mL of HQ in dioxane (4 N). The reaction was heated at reflux 
for 16 hrs. The reaction was cooled and all solvents were removed in vacuo. The 
crude ester (5.65 g) was carried to the next step with no f urtiier purification. 

20 

PartB 

The preparation of 4 -amino (l,r-biphenyl)-2 carboxylic acid mediyl ester. 

25 The crude ester from part A was dissolved in 100 mL of methanol and 4.0 mL 

of 12 N hydrochloric add was added. Palladium on carbon (10%; 0.6 g) was added 
and the reaction was hydipgenated at -50 psi for 24 hrs- The reaction was filtered and 
all solvents were removed in vacuo to yield a tan solid: NMR (DMS0-d6, 200 
MHz) 5 7.76(m, IH), 7.60(m, IH), 7.49(m, IH), 7.38(m, 5H), 3.60(s, 3H). 
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The piq)atadon of 4'-[[2-(pentafluoronKthyl)-4-quiiia2olmyl]ainino][ia*-^ 

-2-caxb(»cylic add me&yl ester. 

5 

Sodium acetate (4.8 g), 4-chloio-2-^tafluoroethyl)qninazoline (1J3 g) and 
ISJ s of 4'-ainino (l,r-bxphenyl)-2- caiboxjdic add mediyl ester were stiired at 45^*0 
in 100 mL of tetiahydiofanuL After 72 hoars all solvents were evapaaiBd and the 
readne was partMoned between ethyl acetate and brine. The organic layer was dried 

10 over anhydrous magnesium sul&te. filtered and evaporated. The resulting solid was 
leoystallized ftom ethyl acetate/hexane to give 1.65 g of the desired product (64%) 
(MJP.=206.5*'-208°C): NMR (DMS0-d6, 400 MHz) 6 10.37 (s, IH). 8.72 (d, 
J=8.4Hz. IH). 7.97 (m. IH). 7.83 (m. IH), 7.72 (m. IH), 7.62 (m. IH). 7.48 (m, 
2H). 735 (d, J=8.6Hz. 2H). 3.61 (s, 3H): positive FAB MS m/e 474(MH). AnaL 

15 calcdforC24Hi6F5N302: C. 60.89; H,3.41; N.8.88. Found: C.61.01; H.3.76: 

N,8.86. 

F«iitiple39 

20 Theprq)aiatianof4;-a;2-(pentaflnoromethyl)-4Kiuinazolinyl]amino][14 

-2-caiboxylicadd. 

To a solution of 1.0 gof 4-[[2-^entafluoro ethyl)-4-quinazoIinyl]amino][l,l - 
Kphenyl]-2-carbo3qrHc add mediyl ester in 20 mL of dioxane was added 20 mL of 

25 aqueous sodium hydroxide. The mixture was stined at 75°C for 18 hours at which 
time aUsoIvraits were removed. Thereaduewaspartitioned between efiiyl acetate and 
2 N hydrochloric add. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate, filtered and ev^>orated. The residue was purified on 
siUca gel (ethyl acetate/hexane) to yield 0.780 g of die desired pnxiuct (80%). This 

30 compound was characterized as its sodium salt: iH NMR pMS0-d6, 400 MHz) 5 
11.58 (bs. IH), 8.97 (d, J=8.4Hz, IH). 7.98 (d, J=8.4Hz. 2H). 7.91 (m, 2H). 7.60 
(m, IB), 7.48 (m, 2H), 7.41 (m, IH), 7.26 (m. 3H); negative FAB MS m/e 480(M- 
H); 458(M-Na). AnaL calcd for C23Hi3F5N3Ka02 2H2O: C53.39; H,3.31; 

N.8.12. Found: C.53.33; H.3.47; N.8.43. 
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4Q H CX)2Na H H H H CF3 
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TLATMS 

Wedaim: 



Acon^oundof formu^I:' 




I 



whetem A is O. S. NR^ -CR"'=CR8-: 
Z is O. S. NR«. -CR7=CR^ 

X i$ H. NRW 0R«. CN. F. a I. Br. perfluoioalkyl, 
alkyl. 

alkyl-OH. alkoxyalfcyl. -<CH23nC02R". 
^CH2)aCONR9RlO; 
with the proviso that >yhcn Z>= -CR7=CR8- then Y is 

NR13CR12r14 CR12RMNR13; 
with the proviso that when Z= O. S, NR6 then Y is 

Rl is 5-tetrazolyl. COif^^K SOsH^MiSOiCHs; mSOzCFy. 

r2 R3, R4 R*'. R» is 1^ alkyl. alkoxyalkyl, alkyl-OH. 
pttflooioalkyl. aralkyl, CN» NO2, SOiB}^ 
-(CH2)„C02R". -(CH2)nCONR9RlO, OR", F, Q, Br. I. 
NR9r10; 

with the proviso that when A= -CBJ^^- then R5 is alkyl, 
alkoxyalkyt alkyl-OH, perfluoroalkyl, araUgrl. H, 
-CN. NO2, SO2Rl3,-(CH2)nCO2R",-(CH2)„CONR9Rl0, 

-OH, OR". F. CI. Br. I,NR9Rl<h 
wilfc the proviso that when A=0. S.NR^ftenR^ is alkyl, 
alkoxy, alkoxyalkyl. alfcyl-OH, pafluotoallqrl, aialkyl, H, 
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-CN, NO2, S02R^\ -(CH2)i,C02R". 
-(CH2)nCONR9RlO; 

R6 is H, alkyl aialkyl; 

R9, RlO is H, alkyl. alkoxyalkyi, alkyl-OH, perfluoroalkyl. 
5 aialkyl; 

Rll is H, alkyl, aialkyl, alkoxyalkyi; 
Rl2, RW is H. alkyl. alkoxy. alkoxyalkyi, alkyl-OH. 
poflurabalkyl. arall^l. CN, NO2. S02R^^. 
-(CH2)nC02R". -(CH2)nCONR9RlO; 
10 Rl3 is H, ORl ^ alkyl, perfluoroalkyl, aralkyl, 

-(CH2)nC02Rl^ -(CH2)nCONR9RlO; 
n is 0, 1, 2 or 3 or a N-oxide thereof 
or a phannaceudcally accq>table salt, solvate or hydrate of the compound of formula (I) 
or die N-oxide. 

15 

2. A coinpoand o( claim 1 wherein: 

A is S, -CR7=CR8-; 
Zis S,-CR7=CR8-; 
20 XisH, CN, F, a, perfluoroalkyl, alkyl, 

alkyl-OH, alkoxyalkyi, -(CH2)„C02R". 
-(CH2)nCONR5RlO; 
with die proviso that when Z= -CR''=CR8- then Y.is -NR}\ 
-NR13CR12r14; 

25 with the proviso that when Z=S, then Y is NR^3cR^2r14; 

Rl is 5-tetrazolyl, CO2H. SO3H, NHSO2CF3; 

R2 r3, r4, r7^ r8_ h; alkyl, alkoxyalkyi, alkyl-OH, 
perfluoroalkyl, aralkyl, CN, NO2, SGiR^^, 
-(CH2)nC02R". -(CH2)nCONR9RlO, or1\ p. Q. Br, I, 
30 NR9r10; 

with the proviso that when A= -CR''=CR8- then R5 is alkyl, 
alkoxyalkyi, alkyl-OH, perfluoroalkyl, aralkyl, H, 
-CN, NO2, SO2R". -(CH2)nCX)2R". 
-(CH2)nCONR9RlO. -OH. OR", F. Q, Br, I, NR^R^O; 
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with diepioviso tiiat when A= S dieo is alkyl, alkoxy, 
alkoxyalkyl, alkyl-OH, perfluoroalkyl, aialkyl, H. -Ca^, 
NO2. S02R^, -(Ca2)aC02R". -(CH2)nCONRJ>RlO-. 
BP, RIO is H, alkyl, perfluoroalkyl, aiallqrl; 
5 RllisH.alkyUaiallqrI.alkoxyallg'l; 

Rl2, Ri4is H, aUqrl, alkoj^, alkoxyalkyl, alkyl-OH, 

peiSaaroalkyl. aralkyl. CN. NQ2; 
Rl3 isH. ORll. allqrl, paflu^iroalkyl. aralkyl. 
(CH23nC02R", -(CH2)aCONR?RlO; 
10 nisOrl*2or3 

or a phannacoiticaUy acceptable salt, solvate or hydrate thereof. 

3. Acon^undof daim2^eie)]i: 

15 Ais-CR7=CR8sS; 

Zis-CR7=CR8-»S 

X is H. (Xpeifiaoioalkyl, allqrl; 

with the proviso fliat when Z= -CR7=CR8- then Y is -NRl^, 
-NR13CR12R14; 

20 with theprovisotiiat when Z=S, then Y is NR13CR12r14; 

Rl is 5-tetrazolyl, CO2H SO3H, NHSO2CF3; 

r2 R-*. r7, r8 is H, alkyl, alkoxyalkyl, alkyl-OH, 

perfluoroallgrl. aralkyl. CN. N02» SO2R". OR", F, CI, 

Br.tNRfRWi 

25 widi the proviso that when A=-CR'^=CR*- thai R5 is alkyl, 

sUkoxyaSkyk a]kyI-OH,perfluoroai]^l, aralkyl, H, 
-CN. NO2, SQzRiS. -OH, OR", F, a Br, I. NR^Rl^h 
with the proviso lhat when A= S then R^ is alkyl, alkoxy, - 
alkoxyaDqrl. alkyl-OH, perfluoroalkyl, aralkyl, H, -CN, 
30 N02,S02R13; 

R9, RIO is H. allqrl, poflnoroalkyl, aralkyl; 
Ril is H„ allg'I. aralkyl, alkoxyaUg-l; 
R^ RM is H, all^l. alkojqr, alkoxyalkyl, allqrl-OH, 
perfluaioallgri, anSkyk 
35 Rl3 is H,OR^ alkyl, petfluoroallyl, aralkyl; 

nisO, l,2<x3 
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or a phannaceudcally acceptable salt, solvate or hydrate thereol 

4. A compouiKi of claim 1 which is 4-[[CZ<;hlon>4-quinazolinyI)amino]methyli- 
[1,1 -biphenyI]-2-carboxylic acid methyl ester or a phannaceudcally accq)table salt, 
solvate or hydrate thereof . 

5 5. A compound of claim 1 which is 4-[[(2-^hloio-6J-Kiimethoxy-4-quina2oIinyl)- 
amino]methyl][l,l -biphenyl] -2*carboxylic acid or a phamiaceudcally acceptable salt, 
solvate or hydrate dieieof. 

6. A compound of claim 1 which is 4 -[[[2-(butylamino)-6,7-dimethoxy-4- 
quinazoIinyl]amino]methyl][l,l -biphcnyl]-2-carboxylic acid methyl ester or a 

10 pharmaceudcally acceptable salt, solvate or hydrate thereof, 

7. A con^wund of claim 1 which is 4 -[[[2-(3*methylbutyl)amino]-4- 
quina2olinyl]amino]methyl][l,l -biphenyl]-2-carboxylic acid or a phannaceudcally 
accqitable salt, solvate oc hydrate thoeof . 

8. A compound of claim 1 M^ch is 4 -[[C2-cblon>-4-quinazolinyl)anuno]mediyl]- 
15 [1,1 -biphenyl] -2-carboxylic add or a pharmaceudcally acceptable salt, solvate or 

hydrate thereof. 

9. A compound of claim 1 which is 4 -[[(2-hydroxy-6,7-dimethoxy-4- 
quinazolinyl)amino]-methyI][l,l -biphenyI]-2-caiboxylic acid methyl ester or a 
phaimaceodcally accq)table salt, solvate or hydrate thereof. 

20 10- A compound of claim 1 which is 4 -[[(2,6,7-trimethoxy-4-quina2olinyl)amino]- 
methyl][l,l -bq)henyl]-2-carix)xylic add methyl ester or a phannaceudcally acceptable 
salt, solvate or hydrate thereof. 

11. A conqwund of claim 1 which is 4 -[[(2-hydroxy-4-quinazolinyl)amino> ' 
methyl][l,r- biphenyl]-2-carboxylic add methyl esteror a phannaceudcally acceptable 

25 salt, solvate or hydrate thereof. 

12. A conq)ound of claim 1 which is 4 -[[(2,6-dichlon>-4-quinazolinyl)amino]- 
"methyl][l,l •biphenyl]-2-caiboxylic add or a phannaceudcally acceptable salt, solvate 
or hydrate thereof. 
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13. A compound of claim 1 which is 4'-[[(2-hydioxy-4-quinazoUnyl)amino]- 
niediyIl[l.l-biphenyl]-2-carix>xyfic arid or a phaimaceutically acceptable salt, solvate 
or hydrate tfaereofl 

14. A conqjound of claim 1 which is 4-[(4-qnnia2dlinylaiinoo)mediyl][l.l -bi- 
5 ^ttyl]-^carboxylicacidoraphaiimcenticaUyaccq)tablesaltsolvateorhydraJe 

thereof! 

15. A compound of claim 1 which is 4'-[[[2^(butylamino)-4-quinazolinyI]amino]- 
methyllCU -biphenyl]-2-caiboxyHc acid or a phannaceuricaUy acceptable salt, solvate 
or hydrate tbaeot, 

10 16. A compound of claim 1 which is 4'-|I[2-(acetyloxy)-4Kiuina2oIinyl]amino]- 
mediylHl.l-biphenyl]-2-KaiboxyEc acid methyl ester oraphaimaceuticaUyaccq)tabte 

salt, solvate or hydrate thereof. 

17. AconqK>nnd<rfcIamlwhichis4'-!II2-(trifluon>methyl>4^ 
amino]mediyI][14'-b^henyn-2<aiboxylicaddmethylesteraraphannaceuti 

IS acceptable salt, solvate or hydrate dioeof. 

18. Acompoondofclaimlwhichis4*-HR-(tiifluoromediyl)-4-quinazolinyl> 
amino]-medQrII[U -Kphenyl]-2-caibojgrlic add orapharmaceuticaUy acceptable salt, 
solvate or hydrate AereoL 

19. A compound of claim 1 which is N-|I2'-(IH-tetrazol-5-yl)[l.r-biphenyl]-4- 
20 yl]mediyl]-2<irifhxoiDniedQrl)-4-quinazoIman^ or a phaimaceutically acceptable salt. 

solvate or hy^te dieieo£ 

20. A conqwund of claim 1 which is 2-chloro-N-|I2-aH-tetrazoI-5-yl)[l,l -bi- 
phaiyrH-yl]mediyl]-4-quinazolinamine or a pharmaceutically acceptable salt, solvate 
or hydrate thereof. 

25 21. Acoii^ioundofclaunlwhichis -II[7-chloio.2-(trifluorometiiyl)-4- 

qdnazolinyri-aminoJmediygCl.l -bq)henyl]-2-carboxyUc arid or a phaimaceuticaUy 
acceptable saU, solvate or hydrate thereof 

22. A compound of claim lwWdiis4*-[[(2-^tafIuoroethyl)-4-qaina2olinylt 
amuio>metfayIl[l,l*-hiphenyl]-2-caibo3q«c arid or a pharmaceuticaUy acceptable salt. 
30 solvate or hydrate thereof 
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23. A conqwund of claim 1 which is 4 -[[[2 J-bis(tri£luoromethyl>4-quina2olinyr|- 
aniino]-methyl][l,r-biphrayl]-2-carboxylic acid or a phannaceutically acceptable salt, 
solvate or hydrate tiiercof . 

24. A compound of claim 1 which is 4-(((ca2ix)xymethyl)[2-(trifluoromethyl)-4- 
5 qiiina2olinyl]amino]methyl][l,l -biphcnyl]-2-carboxylic acid or a phannaceutically 

acceptable salt, solvate or hydrate thereof. 

25. A compound of claim 1 which is 6-mefliyl.N-I[2'.(lH-tetra2ol-5-yl)[l.l - 
WphenyI]-4-yl]mediyl]-2-(txifluoiomethyl)-4Kiuinazolinan±i or a phannaceutically 
acceptable salt, solvate or hydrate thereof. 

10 26. A compound of claim 1 which is 8-mediyl-N-[[2 -(lH-tetra2ol-5-yl)[ I,r- 
Wphenyl]-4-yl]methyl]-2.(trifluorometfiyl)-4-quinazolinamine or a phannaceutically 
acoq)table salt, solvate or hydrate thereof. 

27. A compound of claim 1 which is 5-methyl-N-[[2 -(lH-tetra2X)l-5-yl)[l,r- 
biphenyl]-4-yl]methylj-2-(trifluon)metfiyl>4-quina2oUnamine or a phannaceutically 

15 acceptable salt, solvate or hydrate thereof. 

28. A compound of claim 1 which is 4 -[f [2-(trifluoromcthyl>4- 
quinazoKnyQamino]-methyl][14-biphenyr|-2-caiix)xylic acid or a phannaceutically 
acoq)table salt, solvate or hydrate thereof. 

29. A compound of daim 1 which is 4 -[[methyl-[2-(trifluoiDmethyl)-4^ 

20 quina2Dlinyl]-amino]methyl][l,r*biphenyq-2H:aiboxyH^ acid or a phannaceutically 
accq)table salt, solvate or hydrate diereof. 

30. A compound of claim 1 which is 2-methyl-N-[[2 -(IH-tetrazol-S-ylJCl ,1- 
biphenyI]-4-yl]methyl]-4-quinaz61inamine or a phannaceutically acceptable salt, solvate 
or hydrate thereof. 

25 31. A compound of claim 1 which is 4 -[[(2-chlorothieno[3,2-d]pyrimidin-4- 

yl)amino]-niethyl][l,r-biphenyl]-2-carboxylic acid methyl ester or a phannaceutically 
acceptable salt, solvate or hydrate thereof. 

32. A compound of claim 1 which is 4'-[[(2-chlorothieno[3,2-d]pyrinudiri-4- 
yl)amino]-methyl][l,l -biphenyl]-2-carboxylic acid or a phannaceutically acceptable 
30 salt, solvate or hydrate thereof. 
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33. A con^und of claim 1 which is N-[[2 -(m-tetrazol-5-yl)[l,l'-biphenyl]-4- 
yQmediyI]-2-(trifluoiomethyI)tMeno[3^Hgpjdm or a phannaceudcally 
accqitable salt, solvate or hydrate tfaeieof. 

34. A conqjound of claim 1 which is 4-[[P-<trifluoromeihyl)thicno[3^-d]- 

5 pyrimidiii-4-ygffliiino]me%l][l,l -biphenyq^^ acid ora phannaceutically 

acc^table salt, solvate or hydrate thereof. 

35. A compound of claim 1 which is 2-chloio-N-[[2^-(lH-tetrazol-5-yl)[l,r-bi- 
phOTyll-^yqmediylJtWeno[3,2-^i]pyiimidin-4-amine or a phannaceutically accqjtable 
salt» solvate or hydrate thereof 

10 36. A compound of claim 1 which is 2-[5-II[2-(tcifluoromethyl>4-quinazolinyl]- 
amino]-mefliyI]-2-thicnyl]benzoic acid or aphamMceurically acceptable salt, solvate or 
hydnue thereof. 

37. Acompoundofdaiml which is 4'-[[2-(trifluoromethyl)-4-quina2o^^ 
amino][l,l'-biphenyIl-2-carbo;iylic add or aphaimaceutically acceptable salt, solvate 

15 or hydrate thereo£ 

38. A compound of claim 1 which is 4 -II2-(pentafluoroethylH-quina2olinyl]- 
aiimo][l,r-biphenyI]-2-carboxylic acid or apharmacemically acceptable salt, solvate 
or hydrate thereof. 

39. A pharmaceutical composition containing a compound of claim 1, in an amount 
20 efifeqtiveforproducingahypotensivereq)onseinamammaI,andapharn^ 

accqptable carder, vehicle or diluent 

40. A method for producing hypotensive activity in a mammal by administering to 
that mammal a conopound of claim I in a hypotensivdy effective amount 

41. A metiiod for preventing or treating restenosis foUowing angioplasty in a 
25 pi?inimal by administeiing to that mammel a conipound of formulaL 



42. A process for preparing a compound claimed in Claim 1 ^ch comprises 
(a) condensing, eg in the presence of a base, a compound of formula 
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vtdtb a compound of fcHmula 




wherdn die above formulae R, R2 r3, r4^ R5, x and Z are as defined in Claim 1 and 
5 ® Zl is a leaving group and is NHR13 or NHR13cr12rM (where Ri2, Rl3 
and Ri4 are as defined in Claim 1) 
or 

Cii) Zi is -NHR13 or -CR12R14JJHR13 and Yl is a leaving group (where R12,R13 
and Rl"^ are as d^ned in Claim 1) 
10 or 

(b) reacting a compound of formula 

7? 




15 



where R4, R5, A, X, Y and Z are as defined in Claim 1 and 2? is chloro or bromo with 
an aiyl species of formula . . 

R2. 



^~^Q Q = B(OH)2 or MgX^ or ZnX* 
^\^^ (where X* is halogen) 

in the presence or absence of a catalytic compound containing palladium or nickel 

where Rl and R2 are as defined in Qaim 1 

or 

(c) conveiting an oxazoline of fonnula 
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(when? R3, R\ R5, A, X, Y and Z arc as defined in Claim 1) into a compound of 
formnla I in whicA R^ is hydrogen and R^ is 5-letiazoIyl or -CO2R" (where R" is 
defined in Oaim 1> by methods known csjg 
5 or 

(d) converting onecompoundof formula (I) into anodier compound of formula (0 
by methods known per se 

or 

(e) forming a salt of the compound of fomiula 0) with an inorganic or organic base 
10 or 

(f) convertingaconq)oundoffiMmuIa(DorasaltdicreoftoanN-oxidebymeans 
of a peraxididhg agoit. 
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